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REPORT  SUMMARY  SHEET 


I.  COMPONENT.  PART  NAMt  P6«  &SWETIC  COOe 


Battery,  Wet  Primary,  BA  494  /U 


4.  ORi&iNArofVs  ^epoivr  title 

Final  Technical  Report  for  BA  494  /U 
Contract  No.  DAHC60-72-C-0053 


2.  PROGRAM  on.  WEAPON  ITVO 
Safeguard 


.ORIGINATOR*  KNW  NO. 

4212-T  -1176 


fc.T*«T  TYPE,  BTC 


%trr  «*tfi 


mmm 

EQS9t3| 


Fifty- Four  (54)  Month  Storage 


7.  Twit  reAT^vopeefteott^auppLaMeNTa)  Etpottr  No”.  u/A 


SA  PART  TYPE  ,»•?£,  RATING.  ; Lor,erC|9.  VENDOR  llOVEWMR  PAgT  NO.  |t|.  IHp/fiOV  STD.  NO. 


Dual  Section  Primary  Remote  Eag 
Ae-Zn  Battery.  Lot  22  I 


2,  Dual  Section  Primary  Remote  I Eagle-  I . 

A to  I T.J  I N/A 


(Tmtmnai  jnc».  a**1*  to  umixt  er^JedCL.  |s«wr  wan  t*»*r  no. 


tance  Test  Procedures  | N/A|  Report  No.  1 


B Spec.  11425737 


N/A 


l4.M'(-.*P£CC/Vr»i.t(Fee»NC»P  w i£C 


D I N/A 


E I N/A 


F | N/A 


120#F  Bench 


C » SP»e.  paiacrap*/  € 
jVu  MFlM00/«0NO|ri0N  T**r  Liveti,  ORATION  AND  OTUML  DETAIL  I 


Para.  8.15  Batteries  had  been  stored  at  120°F 


for  54  months 


Para.  8.15  Battery  had  been  stored  at  110®F  for 


108  months  (9  years) 


Para.  8.15  Battery  had  been  stored  at  Room 


Temperature  for  108  months  (9  yrj) 


|t.jy*N\p«Y  OR  REPORT,  NATURE  OF  PAIl»*«  AND  COKKnV*  ACTION  TARE  A1' 

This  report  covers  the  testing  of  two  (?7  randomly  chosen  batteries  from 
Lot  22  which  have  been  stored  for  54  months  at  12(£F.  The  failure  of  some 
specimens  to  maintain  14.0  volts  after  ground  power  cut-cff  is  discussed  In 
this  report.  Ij.  also  contains  Discharge  Data  Sheets,  Activation  Traces, 
curves  shewing  X trends  for  Rise  Time  and  Capacity,  and  sumnwrles 

This  report  also  includes  information  concerning  testing  pf  two  (?)  bat- 
teries stored  9 years,  one  at  room  temperature  and  one  at  110/F,  along  with 
accumulated  data  from  Lot  19.  These  batteries  perforsmd  well.  _ ^ 

i«r.  w%*«»  e«t«M0  ••  tAsmueo  |2«  • e*Nr»AersB>^ 

WWM  «A«AUfr  YVS  L«TT»*  c7«p«rp T ARAL.  \\  f A « 

[tm** usms  C=3  HJ  ro  □ IteyapAAJ li 

rrt  Wu  CTD-ill 

te  nei 
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NOTICE  PAGE 


Copies  of  specifications,  standards,  drawings, 
and  publications  required  In  connection  with  specific 
procurement  functions  should  be  obtained  from  the 
procuring  activity  or  as  directed  by  the  contracting 
officer. 

Copies  of  this  standard  for  Military  use  may  be 
obtained  as  Indicated  In  general  provisions  to  the 
Index  of  Military  Specifications  and  Standards. 

The  title  and  Identifying  symbol  number  should 
be  stipulated  when  requesting  copies  of  Military 
Standards. 
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This  final  report  on  Contract  Number  DAHC60-72-C-0053,  which  Includes 
the  report  of  54-mouth  tests,  completes  required  coverage  of  the  testing  of 
BA  494  batteries  manufactured  as  Lot  22  of  the  above  contract.  Lot  22  was 
the  first  lot  built  to  Specification  Number  11425737,  and  consisted  of  forty- 
six  (46)  batteries;  Serial  Numbers  00664E0772  through  00709E0372.  Disposition 
of  the  samples  is  as  follows : 

Fifteen  (15)  batteries  were  delivered  to  SAFSCOM,  two  of  which  were  re- 
turned to  Eagle-Plcher  for  destruct  testing  at  eighteen  months  (See  Summary  in 
Appendix  I);  Six  (6)  were  destruct  lot  acceptance  tests;  twenty-five  (25) 
samples  were  stored  at  120*F  for  a four  and  one-half  (4  1/2)  year  storage  pro- 
gram, eighteen  of  which  were  to  have  been  tested  at  the  rate  of  two  every  six 
months.  One  extra  was  tested  at  eighteen  months,  leaving  six  (6)  undesignated 
samples,  suggested  disposition  of  which  will  be  discussed  later. 

Host  of  the  fabrication  of  this  lot  occurred  between  24  February  and  23 
March  1972.  Pre-pilot  tests  were  conducted  27  February  through  29  February 
1972,  block  tests  from  7 March  through  21  March  1972.  Fabrication  was  completed 
by  31  March  1972  with  final  inspection  and  random  selection  of  test  samples 
finished  by  23  April  1972.  Final  Inspection  Summary  is  in  Appendix  I. 

Lot  Acceptance  Testing  was  accomplished  on  4 and  5 May  1972,  and  was 
covered  in  the  Lot  Acceptance  Test  Report  dated  16  May  1972.  Information  from 
these  tests  Is  Included  in  Destructive  Test  Summary  in  Appendix  I. 

The  following  reports,  dated  as  shown,  covered  the  delayed  testing,  with 
data  also  being  used  in  the  Summary  in  Appendix  I. 
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Reports  1,  3,  5 and  7 also  Included  delayed  test  data  for  Lot  19 
batteries  stored  and  tested  at  110°F.  This  report  Includes  the  108-month 
testing  of  two  (2)  Lot  19  samples,  one  of  which  had  been  stored  at  room 
temperature,  but  was  tested  at  110°F.  Summary  of  these  and  previous  Lot 
19  batteries  Is  presented  in  Appendix  II. 

Appendix  I also  Includes  a prlnt-out  of  latest  tests  for  Lot  22  as 
well  as  a prlnt-out  of  all  Lot  22  120*F  storage  tests,  curves  of  X trends 
for  rise  time  and  capacity  for  Lot  22  batteries,  distribution  curves  for 
Lot  22,  and  the  discharge  data  sheets  along  with  the  activation  traces. 

Appendix  II,  along  with  the  summary, offers  X trend  curves  for  Let 
19  nine-year  storage  program  for  rise  time  and  capacity.  Also  Included 
In  Appendix  II  are  the  discharge  data  sheets  and  the  activation  traces 
for  the  two  Lot  19  batteries. 


The  data  presented  herein  demonstrates  the  adequacy  of  the  BA  494 /U 
after  exposure  to  4.5  years  at  120°F  and  after  9 years  at  110°F. 

One  battery  stored  nine  years  at  room  temperature  showed  no  loss  In 
capacity  and  no  change  In  activation  time  when  activated  at  110°F. 

There  are  two  parameters  which  are  adversely  affected  by  the  120°F 
storage.  The  first  was  after  thirty  months;  the  reverse  current  (additional 
demand  on  ground  power)  on  one  test  sample  was  9.5  amperes.  Previously  the 
maximum  noted  was  5 amperes. 

The  second  was  after  thirty-six  months;  the  minimum  voltage  after  ground- 
power  cutoff  (spec.  14,0  V.  min)  was  13.3  volts  on  one  test  unit. 

These  two  parameters  are  not  necessarily  associated  with  one  another.  As 
a matter  of  fact,  a study  of  the  data  presented  In  Table  1 Indicates  that  none 
of  the  units  with  low  voltage  after  ground-power  cutoff  had  a high  reverse 
current  or  vice  versa. 

It  Is  noted  that  all  but  one  of  the  units  which  had  a rise  time  In  excess 
of  120  ms  also  had  low  voltage  after  ground-power  cutoff.  The  longest  rise  time 
to  date  was  179  ms  which  Is  still  within  tolerance. 

There  were  four  (4)  units  which  were  below  the  14.0  VDC  minimum  after  ground- 
power  cutoff.  The  lowest  was  9.8  volts  which  also  required  the  longest  rise  time 
(179  ms)  after  54  months. 

Since  this  Is  really  the  only  out-of-tolerance  condition  noted  during  the 
storage  tests,  Eagle-Plcher  recommends  consideration  be  given  to  re-evaluate  the 
14.0  volt  requirement.  The  data  to  date  demonstrates  that  even  when  the  voltage 
was  only  9.8  volts  at  105  ms,  the  battery  still  activated  well  below  the  200  ms 
requirement. 
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Although  the  present  report  Is  the  final  report  for  Contract  DAHC60-72- 
C-0053,  Eagle-Picher  proposes  to  continue  storing  the  remaining  six  (6)  batteries 
at  120°F,  testing  one  unit  every  six  months.  There  is  one  more  unit  remaining  at 
110°F  which  will  be  tested  next  year.  This  will  give  data  out  to  ten  years  at 
110°F  and  7.5  years  at  120°F. 

Eagle-Picher  will  transmit  the  data  generated  by  this  extension  of  testing 
as  supplements  to  the  present  final  report. 
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TABLE  II 


RISE  TIME  SPEC  200  MSEC  MAXIMUM 

RAW  DATA  LISTING 

170.0000  88.0000  115.0000  179.0000 

SAMPLE  MEAN  = 138.0000 

SAMPLE  SIZE  3 4 

STANDARD  DEVIATION  = 43.718799 

K ( (AVG  -REQ  ) /S IG  ) - 1.4182 

3.*SIG  = 131.1564 
3.07*SIG  = 134.2167 
REQ  » 200.000 

MEAN+3.07*SIG  • 272.2167,  MEAN-3. 07*SIG  = 

MEAN+3 . *S IG  - 269.1564,  MEAN-3. *SIG  - 6 

SUM  X « 552.00000 

SUM  XSQR  - 81980.00006 


CAPACITY  SPEC  57  SECONDS  MIN 

RAW  DATA  LISTING 

110.0000  97.0000  115.0000  128.0000 


SAMPLE  MEAN  = 112.5000 

SAMPLE  SIZE  - 4 

STANDARD  DEVIATION  = 12.819256 

K((AVG-REQ)/SIG)  = 4.3294 

3.*SIG  = 38.4578 

2.07*SIG  = 39.3551 

REQ  - 57.000 

MEAN+3. 07*SIG  = 151.8551,  MEAN-3. 07*SIG  ■ 

MEAN+3. *SIG  - 150.9578,  MEAN-3. *SIG  - 74 

SUM  X - 450.00000 

SUM  XSQR  * 51118.00003 


3.7833 

8436 


73.1449 

0422 


Above  Is  a copy  of  the  computer  printout  of  current  Lot  22  Delayed  Test 
This  Information  uas  used  In  preparation  of  pages  15  through  18. 
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TABLE  III 


RISE  TIME  SPEC 

RAW  DATA  LISTING 

79.0000  87.0000 

74.0000  80.0000 

95.0000  80.0000 

101.0000  86.0000 

170.0000  88.0000 


200  MSEC  MAXIMUM 


90.0000 

84.0000 

75 

71.0000 

87.0000 

84 

82.0000 

150.0000 

63 

86.0000 

148.0000 

122 

115.0000 

179.0000 

0000 

70.0000 

76.0000 

0000 

78.0000 

95.0000 

0000 

67.0000 

104.0000 

0000 

80.0000 

79.0000 

29.080516 

3.6268 


SAMPLE  WAN  = 94.5313 

SAMPLE  SIZE  = 32 

STANDARD  DEVIATION 
K((AVG-REQ)/SIG)  = 

3.*SIG  - 87.2415 
3.07*SIG  = 89.2772 
REQ  - 200.000 

MEAN+3.07*SIG  - 183.8084,  MEAN-3. 07*SIG 

MEAN+3.*SIG  - 181.7728,  MEAN-3. *SIG  - 

SUM  X - 3025.00000 

SUM  XSQR  - 312173.00036 


5.2541 

7.2897 


CAPACITY  SPEC  57  SECONDS  MINIMUM 
RAW  DATA  LISTING 


184.0000 

136.0000 

124.0000 
140.0000. 

110.0000 


178.0000 

171.0000 

122.0000 

153.0000 

97; 0000 


150.0000 

176.0000 

104.0000 

75.0000 

115:0000 


150.0000 

132.0000 

111.0000 

122.0000 

12810000 


136.0000 

133.0000 

150.0000 

111.0000 


150.0000  140.0000 

143.0000  118.0000 

150.0000  138.0000 

154.0000  154.0000 


24.413586 

3.2397 


SAMPLE  MEAN  - 136.0938 

SAMPLE  SIZE  - 32 

STANDARD  DEVIATION 
K((AVG-REQ)/SIG)  = 

3.*SIG  - 73.2408 

3.07*SIG  * 74.9497 

REQ  » 57.000 

MEAN+3.07*SIG  * 211.0435,  MEAN-3 .07*SIG 

MEAN+3.*SIG  = 209.3345,  MEAN-3. *SIG  - 

SUM  X - 4355.00000 

SUM  XSQR  - 611165.00073 


61.1440 

62.8530 


Above  Is  a copy  of  the  computer  printout  of  12  month  or  longer  storage  at 
120*F  of  Lot  22  Batteries.  This  Information  used  In  preparation  of  pages 
15  through  18* 
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